Reflex inhibition of crural diaphragmatic activity by esophageal distention in cats.
Distention of the esophagus has been shown to result in selective inhibition of phasic inspiratory activity in the crural portion of the diaphragm, with no effect on costal diaphragmatic activity. The purpose of this study was to determine rigourously the afferent pathways that mediate this response. Bipolar EMG electrodes were placed in the costal and crural portions of the diaphragm in decerebrate, spontaneously breathing cats. Distention of the esophagus by inflation of a Foley catheter balloon with 20 ml of air resulted in a selective inhibition of crural hiatal EMG activity, while costal EMG activity was maintained at predistention levels. The distention was accompanied by a reduction in respiratory frequency. Transection of the spinal cord at the C8-T1 level did not obliterate the crural inhibition produced by inflation. Section of the C4-C8 dorsal roots also failed to abolish the response. However, after bilateral cervical vagotomy, esophageal distention no longer influenced diaphragmatic EMG activity. These results indicate that the crural inhibition observed with esophageal distention is vagally mediated and is not influenced importantly by intercostal or phrenic afferents. Records of activity of the phrenic nerve branch innervating the crural portion of the diaphragm showed a similar response pattern, confirming that the inhibition is central in origin and that the crural fibers inhibited by distention are only a fraction of the total population of crural phrenic motoneurons.